Transmission electron microscopy of AuNR-CTAB and AuNR-PEG Thermally induced changes in the optical properties of gold nanorods Figure S5 . UV-Vis absorption spectra of AuNR-PEG incubated with 1.24·10 5 eq. of TA-dPGS at 60 °C for 12 h.
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As depicted in Figure S5 , extended heating of AuNR-PEG resulted in a blue shift of the LSPR and increased the TSPR absorbance, while addition of 1.24·10 5 eq. of TA-dPGS partly suppressed the thermal changes. This phenomenon has already been described by Yang et al., who showed that extended heating results in a decrease of the aspect ratio of the gold nanorods and blue shift of their absorption spectrum [1] . Furthermore, they were able to show that addition of poly(sodium styrene sulfonate) effectively restrains the thermally induced deformation.
Stability tests of gold nanorods in PBS measured by dynamic light scattering
The stability of the AuNRs under physiological conditions was investigated by determining their size via DLS measurements ( Figure S6 ). In the size determination of colloids by DLS, the size is calculated by the measured diffusion coefficients assuming a spherical form of the colloids. This assumption is not valid for gold nanorods, as the rotational and translational diffusion result in two peaks, neither of them stating the correct hydrodynamic diameter of the nanorod. Nevertheless, as aggregated gold nanorods tend to form spherical aggregates, the change of 6 two peaks in the measured intensity spectrum to a single peak can be used to monitor the gold nanorod aggregation [2] . While AuNR-CTAB showed the distinctive two peaks in the intensity distribution measured by DLS in ultrapure water, there was only one peak at approximately 1 μm ( Figure S6) . As a result, spherical aggregates formed and because of the detection limit of the zetasizer, only those aggregates were detected.
This aggregation could also be monitored by eye, as the color shifted from red to black/purple probably from the reduced of the electrostatic stabilization due to the screening of charges at high ionic strength. The PEG and dPGS functionalized gold nanorods still showed the two distinctive peaks in PBS as well as a reddish color, thus confirming stability under physiological conditions. and were coregistered with spectrally resolved optoacoustic signal from AuNR-dPGS and AuNR-PEG (green). They clearly show an accumulation of AuNR-dPGS at the inflamed site while AuNR-PEG did not have a site specific signal (for details see Material and Methods).
UV-VIS absorption measurements of BaCl2 induced agglomeration -control experiments

